A nonNMDA antagonist, GYKI 52466 improves microscopic O2 balance in the cortex during focal cerebral ischemia.
This study was performed to test whether GYKI 52466, a nonNMDA receptor antagonist, would improve microregional oxygen supply and consumption balance in the focal cerebral ischemic area. Rats were anesthetized with 1.4% isoflurane. For the GYKI Group (n = 8), 10 min before middle cerebral artery (MCA) occlusion, a bolus of 5 mg kg-1 of GYKI 52466 i.v. was administered and was followed by an infusion of 5 mg kg-1 h-1. For the Control Group (n = 8), the same volume of the vehicle was administered. One hour after MCA occlusion, regional cerebral blood flow (rCBF) was measured using the 14C-iodoantipyrine autoradiographic technique. Microscopic arterial and venous oxygen saturations were determined using microspectrophotometry. In the cortex contralateral to MCA occlusion, the average rCBF and the average O2 consumption were lower in the GYKI Group than in the Control Group (rCBF: GYKI 65.5 +/- 24.1 ml 100 g-1 min-1, Control 97.7 +/- 33.4 ml 100 g-1 min-1; O2 consumption: GYKI 3.9 +/- 1.2 ml O2 100 g-1 min-1, Control 6.2 +/- 2.5 ml O2 100 g-1 min-1) without a significant difference in the number of veins with SvO2 < 50%. In the ischemic cortex, the number of veins with SvO2 < 50% was significantly smaller in the GYKI Group (21 veins out of 63) than in the Control Group (45 out of 59) without a significant difference in the average rCBF (GYKI 44.9 +/- 17.7, Control 29.7 +/- 10.4) or regional O2 consumption between these two groups (GYKI 3.3 +/- 1.4, Control 2.7 +/- 1.2). Our data demonstrated that GYKI 52466 was effective in improving microscopic O2 balance in the focal ischemic cortical area of the brain and it decreased O2 consumption in the non-ischemic cortex.